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(54) [&w<o%m &{tT)m~v2±mim. ^vmmjj&iszzptmfrmtmmm 



(57) imm] 

A<Dt-^(E>ffeCC, Xl£[n]#rftS2 0 = 4 4 o -4 5° 

£L<te, a{tr;U5^-?A«8lS#<D«»ffi^ a l N 
<E>±*6StB£. ALON^6fc*BJteft«<!:. 
tBi*«xr*50. (A1N), (A 1, OC> ».„ « 
**HW«Cd«#-r, J I S Z 8 7 2 1 GC*ja5£T£ 

ZftXl^&tmj&^CD^&b OOp pm-5 0 0 0 p 
p m~C£>&o 



(51)IntCL e 

C0 4B 35/581 
H 0 1 L 21/205 
21/3065 
21/324 




(2) 

1 

X»M2e = 4 4' ~4 5° CC*-«|<>©f-i7 

<*. 

nasi i ieiS©Mbr;u s --}A*fe&<*. 

Clf3jcJl3] (A IN), (A 1 2 OC) tB&^W 10 
ffjCcSW-B-r. J I S Z 8 7 2 1 tc^T-SWS^N 

©M{bTJUSx^A#E*£fl;„ 

l^^SIK>H&^5 0 0 p pm~5 0 0 0 p pm"C 

*ict%«Fa^-r6. it3josi~3©i,»-rti3&> — :>© 
[s»#jb5 ] ft*"! i ~4©i»-r*i*>— ?©fM?JBtcfa 
c<t*#®ir-s. ^sgftsta/Biifi. 20 

[IS^J®6] Ktafi*i 5 0 0 p pm~5 0 0 0 p p 
mr&&^bT^5-3A*9^#>6&&M*4£, 173 
O'CfcLk. 1 9 2 0'CaT©iaKfcJ:^8 0 k e/c m 

[fi^«7] ^br;i-5^^A^cc>!tb-c. ^Sfc 
«^^iJts<b^^J)nT^c<hK:j:or, 
WS#5 0 0 p pm~5 0 0 0 p p m-Cab^^-fbT;!/ 5 

Ai»**>e>«:*«riaBD»**BS-r-5c<b*««i'r 30 

S . fltftg 6 l2tg©^bT ^i- 1 ? Affi|£{*©agjg:& 

So 

^At&^jl^-r^CitCfcoT. Kft«^5 0 0 
ppm~5000p pm-C&^bT^S- ^A^Sfcfr 

©»tr a 5 =. v j»m&i*<D2imijm. 40 
c^©»*ai&siw] 

[0 00 1 ] 

fe<fc#*©»B6^K:w-r **>©■?*»). £tcc*>utc 

[000 2] 

[«*©»«] ^b^wsifflRSS^Ei? 



1ftffl¥.9 - 48 6 6 8 

2 

^Lfc (1^13^3-2 6 1 1 3 1-^236) „ CO?-** 

ns«sivr©i^g|j-c4giit^«:#[5isnr*i»). *» 

[000 3] -fe^s f i-^t-^-©»f*;^««S;-r-5H2 
75 U-cw\ ^IbliSt. ^br;P5-^A. if 

*RBU C©1f*::7'#-©±it¥jg{*'i>x^--£i§:g 

or, ^ig^^x^-^jin^-r^^f*^^. *ihira 

iU, ^bT^S-^A^SU^di^r^mUfc 

- 1 0 1 8 7 1 witm) . 4$tc¥*ttSftgE 

-c. cf 3 fonnyvi^tt^^^i-r?)^ c 
ti6©-'^a^>s^tt*'x(c>it-r4WI4tt©'^-c. g 
fbr^ 5 A*^*?s>riS)K©iW^tt ; fcWL.-c^-S c 

[0004] 

^A«E*£fte^a, -j»wK:eaxttKBe*s-r-5£ 
ua>u fuie©«fc^!5:t-^-. -y-fe 

fcSS©$Sp a n ic*jur(i. 6fe-?>Kfe©St*£Ggflif£ 

<fc. S a a d©*ffi«CfeA^3&5Hi-^-rt-^<tt-^X**54,0 . 

es©iSi<\ ^a©/j>s&st*#S2ftTt,>&. 
[0005] ^br^s-^AMtt^mfetc-r-s/c* 

[000 6 ] UA^. C©cfc^(C. ^M7c3R«ll^bffJ 
a-fe^(c*$t^r«. ^bTJUs-^Aj^^ctKc, | a 



3 

[0 00 7] ##|f?»jCD!SH«, M-fb7;US -^Aj&gi* 

itewzmm? i> c t u < . awtr* s - a«&i£<*© 

[0 00 8] 

[KM£BS&'r-5fc&CD^8] *JMJB. SfbT-'bS- 
■?A©X*§llimT^-v>- RCte^T. i#SStB-C&SS{b 

7;us-^A©e-^©ffeK:, xsiai»TftS2 e = 4 4 

' -4 5° {c*-jJ<>coe-i'*J^m3tlSCi*!t$a4 
iT5. ^b7Jl/5~9Ajfetei*CC&S*>©-e<&£, > 

[0009] s/c, s&nra. ¥m#m&mgeWicto^ 
r. ^bT;bs-^A^&£g;tt£LTl£fliL--C(,>& 

0 p pm~5 0 OOp pmT&-&^b7;U5 — ^Aiffr^ 
1 7 3 0 *C«±. 1 9 2 0 *C«T©Z& 
R*jJ:0*8 0 kg/cm' «±©jE*r«aS3-&*C4 

s. 

[0010] M{bT 5 - Kf A8sM{*£0F 

BJ IS Z 8 7 2 1 {C«5e-r 49!fle#iN 4JMT©H 

[0 0 1 1] C5 0fc»bTJU5^9A*B6#{cJ:*i 
tf. #»GclB»K::bl»Ttt. J I S Z 8 7 2 1 ICM 

3Sr*wis*iN4«To*e*SLrc>*©-r v ohm 

ur. S?j8r*£. Ud^. r;U5^>5A?r^<#ji7E 
^#i^PS(C^< -r-s Ciis-Ct £©-e. 

•fe*{cfet»r. *^ft^i^-^«gaft{c*fi,rMi5 

-■^A^,^©affir-«. feA^#«£A,<»:@Arot <t 

Mb7Jl/5-?A^#©ntK#£fc&T.6i« 

[0012] &m)<,c$LWTz>t. xftwmiz. mm^ 

WS!#5 OOp p m~~ 5 0 0 0 p p m~C &> h'MikT )\s 5 
-^Af9^6*Sll*4*!iff U CM*^ h^'ux 
ffitCcfcoT. 1 7 3 0-CW±©SJKteJ:O'8 0 k g/c 

<fc 5 censors u. »»fi^MKao»tr ;u 5 - fj 

ASW^rSjf-r eci CCJj&fc L it. 
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[0013] CCt. ^m^mmifib OOp pm~5 0 
0 0 p pmr&Sg{bT^5-^A^3fc&>6&-5J^4£ 

( 1 ) SHtTASi-JAftSKSLT. 0UR««9f€« 
SSttl-r^C itCtoT. *&**©s*3^Wg£5 0 0- 
5 0 0 0 p pmiCW^th. 

< 2 ) ga^stf 8tt*a&ae>aE<b7 ;u s - ^ ais 

0 0 p pm~5 0 0 0 ppmt*4Ht7Jl'i-^A» 
^jbT^5-'?A^ : £^-rSC<!:*5-C#.5. l<#> 

©^fb7^5-?At&;£££g^-rsc£K:j:o-c. 0? 

3i^WS#5 0 0ppm-5000p pm-CW^t7 

[0014] £©£5^. ^U^©^=Sr^W-r-5>M 
•fbTJL'2-^At&^. i^UE^j<bff^©H©?aST<b 

20 5-^A^fe^<&^LrSB§-r-2>C<h{c^O/c„ C 
CT, E£5R©t!l^#5 0 0 p p m*«T 8>Z> t. 
©KS*^*<^0. $fc5 0 0 0 p pm^M^i, 
^Ib7 ^ 5 -V A«&S§ft©ffl*tSg#s{g < K> . 9 2 % 

[00 15] *fc, 1 7 3 0 *C*«T*>-5, 

i. «8S#<3MR«fb*H^-C»ft< % ^{b7;US-^A 
6fe<L&9. BJS4>7«±(C*-C±#-r^Ci 
^Jofc. ±IBt9^©«as£ag3&s 1 9 2 0 °C^:Mx-5 

30 e»©igiil5±3l/fc. C(DiMfi* ! 1 7 5 0-1 9 

0 0 -c©®fflr» »KS8ftr* s A«as»owiS*» 

[0016] ^RJ©EE^8 0kg/cm ! * 

m±ti:Z±. A1N-AI, COfe^tB*S|%*tL/fc0. 

a 1 Nmikwmic#<)5-j-7m&£.f8.LicK) it, ^ 
fbr * 5 - A#^(*©^s*5±^i-r -5 c t tftifr ~> 

ic. C©E^7«, ^-r-SSS*>6. 1 5 0 k g/c m 
' «±i-TSCi^!fiF$b<. 200 kg/cm J JW± 

40 ©^g©^^6mSi, 0. 5 ton/cm' «Ti 

[0 0 1 7 ] 2{fcrA'5.=.9A«|&fl:tt. J I S Z 
8 7 2 1 K^-r^Bj^N3fe(T©^fe ; SrMUr^-5» 

[0018] a<fcT^5-'>A»3R*>i5a*ac»f«: 

«. r^5 -^AJi(^©^)l7E:^©^JJ^^:igW•^>-<t^-t , 
*0, JfSKttlOOp pm«TtT5. CCT l"r 
;U5^^A^©^il7cfgj S«B»«©1 a~V 

1 la. VI I I, lb. II blcmtZ&mftmteJ: 
50 # I I lb. I V b tCM-T -2>7c3g©— SP (Si. G a . 



(4) 

5 

Gem) *l>5. 

[0019] CCX\ mm (lightness ) (COl>r|ftW 

«^3Erffitt. r j i s z 8 7 2 i j ccassnn* 
9ift*o4u fflBW<ce©wfi*i 04-fs, nun 

*flK4ft£J:5K:&fe£ 1 0#SIU N0~N10©1B 

ite-r 4Rgcc«. n o ~n i o 5c*tj£-r -s&gsineis 

0 T /JM»J^— fit * "C L . *»o/JM» &©fil 
[0 02 0] OfbT * i-'JAMfiftCi^fKiH, 

CffifcWf « = «*flE/Ji*M»S 3 ©ate <fc o r § ft 
^ffl-c$>fj. -e©^(4« r%j -c4>5„ 20 

[0 02 1 ] KCC. *I6W#». ±K4|g«©*fl=T 

■e . itra o fcaa* j; o-jbj 4 m o m&R&Ettkttr 

* a C 4 £fil!S L fc. 
[0 02 2] ±12© J: 5 (C ir#f»tlfcl 

{br^s-^A^flucour. *©*effc#w<> 38 

[ 0 0 2 3 ] EP%. Wffij&«4«T©«»e*ft:WaKe 30 

4&o-r<,>sia;*4et-?(,vcw:. ze^tstiA 1 nt^j 

tfi. ag&BtL'CALONiS^Tte*), ffe©SJI 
ti«Mt : '/c-rC4«-e#fe*>oft:. ChKoi>r, XSi 

(C ij - © hf- ir fiimtl Z> C 4 L ft . C ft tt , 
Jja©£SttA 1 NM B »<fcC)!ALONteM©ffi 
CC. *-*>tl*i^R£0rt<^C4^L-Cl<^o 
[0 024] Jfc. COXiSiff^t-h^^B, 
c WffitCfcfJfcT St*-? «tfcffl § ft&*> -5 fc. C fttt. 

a 1 N$s^g©awj5ja{c:#aE-r-2>fe©4#^?.n-2>„ 

[0 02 5] C 5 OfcBJ3g©{£t,>fi£f4£, ^^#H»T 

r. m«i 8 5 o o c-e§&Mffi-r-54. S2tc^-rx^ 

H*r * * - h & -5 J: 5 tc t A 1 N l&BfBUg&B-J' i 
A 1 ONtBfciO** — ^>©t'— ^{if^^L, t£tH 

<*ft&<&ofc„ cna, a i oNta©K3R-*>*-^> 

#A 1 Nfe®K{c®fflL/fcfe©4#;t6n-5. 0fl*.tf. 
N1M htCMRJRT-asfflfcU Ctl36«JS«*<W6*lRiR 50 



^H^9 - 4 8 6 6 8 

6 

-f -5 o r C> -5 „ 

[0 02 6] ±ia©*^©^tr;u 3 ~?A& 
$g»©ss« jg^H 3 tc^-r. 0 3 tc^-r <fc 5 K. A 1 N 
ttfittrt«c*'h&A 1 ONMhS##aEt,-C*J»J. SKmi 

4», *^©®HF^©^fcT^5-^A«E$S»CCO^ 

-r. a i Nfrhfzzm&v&ft^itekisTTjk-rm* 

A 1 N*£A<Dncc». ^ffl«mf>tx^^ e 
[0 02 7] ffi<bT^5-«>A»5Scc«ljS*ftiO-C 

tt. S7c^fbft4ii:s^b£fc4*5ft]P ) nrt,^„ *^ 
s„ 

^TC^bS :Ah O s + 3C+N, —2A1N + 3C 
O 

mmmm : a 1 <c. h, > , +nh 3 -»a 1 n+3 
c h 6 (mam 

2A1+N, —2 A 1 N 

[0028] mitTtoz-yjxBMzm&zitzmic 

tC «fc o Xmt7Jl> 5 ->} A|&*©^ffi#i5tC#&-r s A 
l, 0 3 ©M7C3&5^D. A 1 N*5^tS. C©Stg# 

Tte©s; ( i ) . ( 2 ) . ( 3 ) tcj: oTjtttriiie 

T. A 1 NtStf-OSffitc. lCC»fiHO"m^«aU^CC 
«jRrS^>F*J4JSS0. IB)S©ffiT ; £^-r^€>©4# 
te^U C©ffi?*-Ctt$^*-^">tB3!)5^|? 

«jfi{c^ff o-r(,^«cwn«*e>^o. 1 9 5 

0°C&MZ.Xffi< te&t, (Al, O + C-Al, OC 
OSJfcKJr-jTAl, OCtB©^*5jtff u 
♦B*5jHB>U> « < 1 ) . (2). (3)icJ:ot4git 
StBttltttt^S&A 1 Nt£f*ffi©'<> K*«^b/c 

i^«{c*-^>©Md>*s^-r^fe©4#ite>ti-5. 

[0029] (1) Ah O, +C— A 1, O, +CO 
( 2 ) A 1 j O a +2 C^A 1 , 0+ 2CO 
(3) Al, 0 3 +3 C^A 1, +3 CO 

[0030] *»jii<DaffcrA' s a«e^<*«. am 

«, A 1 N*>^«cS£feStB4. ALON^e.«C-5SJ*S 
b b b+B4. *-sK>ffi4«r«Arc»i. CCt, (Al 
N) , (Al, OC),., *B£*Slfi&c£W-fehr. J I 
S Z 8 7 2 1 tetter 5!BS**N 4 «T-C* 6 C 4 

[0 0 3 1 3 BP^. 8 0~1 0 0 kg/cm' g@[©jE 
^-f^bT^5^^A^^te^-a-^4. 



}1>K.J:2> ##t*S*#> h it. C © -7 h V v >? X «*;$SfltC 
A 1 N*>&tt&£ISA4B£. ALON*>6fcSBBgftffl 
<t. ^-tf^Bi^rfii^-C^/c., — 1 50kg/c 

[0 03 2] -eur. ±fa©M^©fsi©g;£ffj&-? h u 
EKfiSKo^-rw: (A l N) « (a l , oc) mtt 10 

a i NuaffitomKcat/haHiiH^fiSbrfcD. c© 

otl>fc t tot, C©<fc 5# ( A 1 N) , (A 1 2 O 

C) ,„ ffl^fiSL^c^J; Sicnc tx\ mtT)i>$ 

[0 03 3] ^bTJU5-^A^iC)^Lr^-r^* 

( i > £*4*frrs«ti». m*.\zy * ^-;hmb9© 20 

(2) Vv? r 4 \-m<D»m<D® 

(3) ®7cSftffi^©ias-cswr5*-^>igs©B 
[0034] mitT)H~vi>.'ffi3ztij~y$^mt&m 

[0 03 5] *&?B©MfbTJU 5 -OAMftB, fl« 

jMM»tt#satrci>*. ^ffl©fe 30 

T^5-^A*^<^JS7c3R©tt*&jgi&S 
MMT©^Wfi5:. OTti4> 1 0 0 p p m«TCCr#^. 

-tzxtcte^-c. ^^^i^-^gaftccWbr. £ 
*&»K»*^it4te*ti3&Jftt». 40 
[003 6] *^§a©Mbr;u 5 A«asft*at*i 
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tm*+v9. mtf*icmmmwtm>m?- mm. 

X-7^ra^£«t£L/cigJ3i&%£ffl«ffi$gg©J: 5 

[0 03 7 ] Mtc. ^aHfs^x^-SKIBf •Sfc*©* 
-te:/£-. #3-^i^-. ->tF-'J>^ ISMS:?' 
7Xv£#£££l*5/ts!>©7^--:/. 
^Si*&fc«>©K-A. ffiJSft&i&. j5tfHSj8« 

So 

[0 038] ^{bT^ 5 ^ ^ A^ft©^e^{J, 4# 

#*»^i^-^ffl-9-fe^f-^©*n^fflgm© 

St*£G-C©JfJj£{C:tet,>-C. 9 OW/m • KtLbiti 
[0039] 

fcTRDJ^tCLT. HRECC. m*5<fcD«2©f5f&A 1 
-A 1 2©#^bT>'U5^.'5A^f*?:$iJ^L/c. S-(b 

5 Ajif4<t ittt, Sjc^bffi*/c«a:s^b 

1>-C. Si. Fe, Ca. Mg. K. Na. Cr. M 
n. Ni. Cu, Zn. W. B. YCD^MUZti^ft 
lOOppiiiOTt*^ TJUS-^AJiW©^)!^ 

[0 040] snMi&^*-i6»nrosf^-s Ci CC <fc -> 

-rct^CC^Mb/c. ^©MbT^S-^AgfcfStttco 

«^86SiJ*$*L.ri^l>Ci*i6. 3. 26g/cc 

U/c„ ^igft©feiS«Bm(cJ:o-Cia)^U. MSB. bu 
^©i^(CS"J5tO/c. 
[0 04 1] 
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3S&A 1 


3&&A2 


H«tA3 


3?5SA 4 


H!*A5 


^KA6 


a i 






ffl7C&ft 








Cp pm) 


1 5 0 


5 0 0 


7 5 0 


7 5 0 


7 5 0 


7 5 0 




1 8 0 0 


18 0 0 


17 0 0 


17 5 0 


18 5 0 


18 0 0 




2 


1 


2 


2 


2 


3 


E^J (kg/en * ) 


2 0 0 


I 0 0 


2 0 0 


] 5 0 


5 0 


2 0 0 




A I N 


A J N 


A t N 


A J N 


A 1 N 


A 1 N 




ALON 


ALON 


ALON 


ALON 


ALON 
A1N-AI, CO 


ALON 

11-. tf> 




3 9.5 


9 8.0 


9 7.0 


9 8.5 


9 7. 0 


9 9.5 


#><D& Cppm) 


I 5 0 


5 0 0 


7 4 0 


7 5 0 


7 5 0 


7 5 0 






mk& 


fife 










N5. 0 


N3. 5 


N8. 5 


N4. 0 


N 5. 0 


N3. 0 



(6) 



[0 04 2] 



* * [312] 





£&A 7 


^A8 


5SI&A 9 


US* A 10 


3£5*Ail 


3*1* A 12 


A I N*fl;fc 














Cp pm) 


7 5 0 


7 5 0 


10 0 0 


5 0 0 0 


5 0 0 0 


1 00 00 


fcJfcS* CC) 


l 9 3 0 


19 5 0 


18 0 0 


18 0 0 


18 0 0 


18 0 0 


emwi mm 




4 


2 


2 


2 


2 


R1) Chg/cn 2 ) 


2 0 0 


1 5 0 


2 0 0 


2 5 0 


2 5 0 


2 0 0 




A ! N 


A 1 N 


A I N 


A 1 N 


A 1 N 


A 1 N 




ALON 

> 




ALON 


ALON 


ALON 


ALON 


m*t&& <%) 


9 5.0 


0 9.5 


9 7.0 


0 5. 0 


9 2.0 


9 0.0 


**><Z)S (ppii) 


7 5 0 


7 0 0 


9 5 0 


4 8 0 0 


4 9 0 0 


9 8 0 0 




iKUKfe 














N4. 0 


N8. 0 


N3. 5 


N3. 5 


N 4. 0 


N5. 0 



[0 04 3] *§m9l-<DmmA 1 *C*5l>Ttt, 
©Ml50ppmi^ MSg^l 8 0 0til, 
©7?:2 0 0kg/cm 2 i L/c e »€>n/cj83S*CC*J 
UT. A 1 N«fttiJUjKDtSAffi»A 10N©*t» 

/Co C<D6HttRfir*ofc. *»9!flMiHrt©*HA 
2CC:fet>-c:«, *-*>©M5 00 ppmi^ #5Jffi 40 
^ 1 EMlOOkg/cm 1 £ L 

tc a nhtltcMI&mt&^X. A 1 ON*£Sffl:te<fct>*# 

0, l»«ttN3. 5T*ofc. *IWi^lMfcA 3 CC* 

Cvrtt, *-#>©K7 5 0 ppmil, 

1 7 0 0°CiU, EM2 0 0 kg/cm l iL/c fl f# 

7 5 0 ppmi^ ftfiSSaS* 1 75 O'CiL/, EE^^ 50 



150kg/cm J iL/c W6n/cSa*<*CCfcC»r. 

jB»©eiB«iiKfe'r*o. BJS«N4r^o/c 0 *^ 

!!ftrt»A5m 7 5 0 p pm<h 

U «KRjftK* 1 8 5 0'C<tU ffi#£5 0 kg/cm 
2 tLtc 0 »6ft/c«*SflrtC*$l,>T. AlONISSffi, 
^-dOfflOflSCC. (A IN), (Al, OOi-.ffl 
sWfcltiStift:. c<Dtctbt,c. «ltei*(DfelHWKfe«:tto 

6, A7rfc&»&ft»#S6ftfc. 
[0 04 5] #3S9!i1-<DSeBSA 8 r». 2/ 
7 5 0 ppm<hU «SJ3aaS*l 9 5 0°C<hU. 
lSOkg/cm 1 il/c e fl^nfcW^fcl^, 

rtOH»lA9, HS&A 1 0. HJ^A 1 im SWftlS 



(7) 

n 

MIOOOOppmil, SlflEiajS* 1 8 0 0 °C<h 
U EM20 0 kg/cm l £ U/c B f#6ti/c^tt 

feci** 6, «asS(*±f*<098RttN5tc&oT 
[0 04 6] C<D5^ jlKA6©«Se»<DX«ia*T^ 

»a*^r»tr-^3&sigBsn*. tit, xra bombs 10 
2 , 9mA 4 % si» a 7 , mm a 9 , h§sa i o , mm 

[0 04 7] *HA 5 CD^M^cD-fe ? * v t> 

ftfowssL^f vfr<Dft9r&mZs mmA6<D&<D±m 

£ (A 1 N) x (A 1 2 OC) x „ x tB*s#SEUrfeO, 
C©*SA«H=-iA 1 N«ftffii©IHCc«*Sc?a«*5»ft 

*B»WOcj&TjifT UtOSo iiuiB<D»Sl}fcec<fc 
[0 04 8] MieoH^A 6 (D«fett#*S^* 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The alumimium nitride sintered compact characterized by the peak of carbon being 
detected by X diffraction include-angle 2theta=44 degree-45 degree other than the alumimium 
nitride peak which is the main crystal phase in the X diffraction chart of alumimium nitride. 
[Claim 2] The alumimium nitride sintered compact according to claim 1 characterized by having 
said main crystal phase, the subcrystal phase which consists of ALON, and the carbon phase. 
[Claim 3] (AIN) x1(aluminum2 OC)-x A phase is not contained substantially but it is JISZ. 
Alumimium nitride sintered compact according to claim 1 or 2 characterized by the lightness 
specified to 8721 being four or less N. 

[Claim 4] An alumimium nitride sintered compact given in any one claim of claims 1-3 
characterized by the rate of the carbon atom contained in said alumimium nitride sintered 
compact being 500 ppm - 5000 ppm. 

[Claim 5] Equipment for semi-conductor manufacture characterized by using the alumimium 
nitride sintered compact of a publication for any one claim of claims 1-4 as a base material. 
[Claim 6] It is the raw material with which a carbon content consists of alumimium nitride powder 
which is 500 ppm - 5000 ppm The temperature of 1 730 degrees C or more and 1 920 degrees C 
or less, and 80kg/cm2 The manufacture approach of the alumimium nitride sintered compact 
characterized by obtaining an alumimium nitride sintered compact by making it sinter by the 
above pressure. 

[Claim 7] The manufacture approach of the alumimium nitride sintered compact according to 
claim 6 characterized by manufacturing said raw material with which a carbon content consists 
of alumimium nitride powder which is 500 ppm - 5000 ppm by adding the compound used as 
carbon or a carbon source to alumimium nitride powder. 

[Claim 8] The manufacture approach of the alumimium nitride sintered compact according to 
claim 6 characterized by manufacturing said raw material with which a carbon content consists 
of alumimium nitride powder which is 500 ppm - 5000 ppm by mixing two or more sorts of 
alumimium nitride powder with which carbon contents differ. 

[Claim 9] The manufacture approach of the alumimium nitride sintered compact according to 
claim 8 characterized by manufacturing said second alumimium nitride powder with reduction 
nitriding. 
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DETAILED DESCRIPTION 



(Detailed Description of the Invention] 
[0001] 

(Field of the Invention] This invention relates to the equipment for semi-conductor manufacture 
which used such an ataman turn nitride sintered compact as a base material about an afumtmium 
nitride sintered compact and its manufacture approach. 
[0002] 

[Description of the Prior Art] In semiconductor devices, such as an etching system end chemical 
vapor growth equipment, the so-called stainless steel heater and the heater of an indirect 
heating method were common. However, when these heat sources were used, particle might 
occur according to an operation of halogen system corrosive gas. and thermal efficiency was 
bad. In order to solve such a problem, these people indicated the ceramic heater which laid 
under the interior of a substantia-compacta ceramic base material the wire which consists of a 
refractory metal (JP.3-261 131 Al This wire is spirally wound inside the disc-like base material, 
and connects a terminal to the both ends of the wire of a parenthesis. It turned out that 
especially such a ceramic heater has the property which was excellent as an object for semi- 
conductor manufacture. 

[0003] As ceramics which constitutes the base of a ceramic heater, it is thought that nitride 
system ceramics, such as silicon nitride, alumimium nitride, and sialon. is desirable. Moreover, a 
susceptor may be installed on a ceramic heater, a semi-conductor wafer may be installed on this 
susceptor. and a semi-conductor wafer may be heated. These people indicated that alumimium 
nitride was desirable as such a ceramic heater and a base material of a susceptor (JP,5- 
101 871 .A), especially — semiconductor fabrication machines and equipment — setting — as 
etching gas or cleaning gas — CF3 etc. — although halogen system corrosive gas is used 
abundantly, it is a corrosion-resistant point over these halogen system corrosive gas. and is 
because it was checked that alumimium nitride has very advanced corrosion resistance. 
[0004] 

[Problcm(s) to be Solved by the Invention] However, the alumimium nitride sintered compact 
itself has the description of generally presenting white or off-white. However, it is desired for the 
above heaters and the base material used as a susceptor to be black. The amount of radiant 
heat has more black base materials than a white base material, and it is because the heating 
property is excellent Moreover, in such a kind of product, when the base material of white or 
ff-ay was used, there is a fault of being easy to come on the surface of a product out of color 
nonuniformrty, and tho improvement was demanded. Furthermore, a base material with lightness 
( high whenever /. such as black, dark brown, and a black ash color. / black ] smaller than the 
base material of white or gray is desired in respect of a customer's taste. And the base material 
of white or gray is inferior in the radiation characteristic. 

[0005] In order to make an alumimium nitride sintered compact black, adding a metallic element 
(black-ized agent) suitable in raw material powder, calcinating this, and manufacturing a black 
alumimium nitride sintered compact is known (JP.5-64697.B). A tungsten, titanium oxide, nickel, 
palladium, etc. are known as this additive. 

[0008] However, if ft adds in an alumimium nitride sintered compact by making a metallic element 



into a black-ized agent in this way. naturally the content of the metal impurity in an alumimium 
nitride sintered compact will become large under the effect of this additive. Especially, if la group 
element, the Da group element and the transition-metals element exist in an alumimium nitride 
sintered compact in a semi-conductor manufacture process, even if the abundance is a minute 
amount, it can have a serious bad influence to a semi-conductor wafer or equipment itself (for 
example, it con become causes, such as a defect of a semi-conductor). For this reason, making 
lightness of an alumimium nitride sintered compact small is called for. without adding the above 
black-ized agents. 

[0007] Tho technical problem of this invention is making tightness of an alumimium nitride 
sintered compact small, and bringing the color close black, without adding metallic compounds 
like sintering acid or a black-ized agent, especially a heavy metal compound to an alumimkim 
nitride sintered compact 
[0008] 

[Means for Solving the Problem] This invention relates to the alumimium nitride sintered 
compact characterized by the peak of carbon being detected by X diffraction inctude-angle 
2theta=44 degree-45 degree other than tho peak of the alumimium nitride which is the main 
crystal phase in the X diffraction chart of alumimium nitride. 

[0009] Moreover, this invention is characterized by using the alumimium nitride sintered compact 
as a base material in the equipment for semi-conductor manufacture. Moreover, this invention is 
the raw material with which a carbon content consists of alumtmium nitride powder which is 500 
ppm - 5000 ppm The temperature of 1730 degrees C or more and 1920 degrees C or less, and 
80kg/ cm 2 The manufacture approach of the alumimium nitride sintered compact characterized 
by obtaining an alumtmium nitride sintered compact is started by making it sinter by the above 
pressure. 

[0010] this invention person hardly contains metallic elements, such as a black-ized agent in the 
process in which an alumimium nitride sintered compact is studied, other than aluminum, but is 
JIS moreover especially preferably. Z It succeeded in manufacturing the black ash color with 
very low lightness thru/ or the dark-brown alumimium nitride sintered compact with which the 
lightness specified to 8721 presents four or less N black. 

[001 1] According to such an alumimium nitride sintered compact it sets in a suitable mode, and 
is JIS. Z Since the lightness specified to 8721 is presenting four or less N black, the amount of 
radiant heat is targe and the heating property is exceOent Therefore, it is suitable as a base 
material which constitutes exoergic material, such as a ceramic heater and a susceptor. And 
since the content of the metallic element except aluminum can be lessened very much, there is 
no possibility of causing semi-conductor contamination etc. Especially, in a semi-conductor 
manufacture process, there is no possibility of having a bad influence to a semi-conductor wafer 
or equipment itself. And on the front face of the alumimium nitride sintered compact of this 
invention, color nonuniformity was hardly conspicuous, the appearance of an alumimium nitride 
sintered compact became very good, and. moreover, commodity value improved remarkably from 
whenever [ black ] being high. 

[0012] When it explains concretely, this invention person prepares the raw material with which a 
carbon content consists of alumimium nitride powder which is 500 ppm - 5000 ppm. and is this 
by hot pressing The temperature of 1 730 degrees C or more, and 80kg/ cm2 It was made to 
sinter by the above pressure. It succeeded in manufacturing the alumimium nitride base material 
of the small dark brown and the small black ash color of lightness by this, as described above. 
[001 3] Here, in order to prepare the raw material with which a carbon content consists of 
alumimium nitride powder which is 500 ppm - 5000 ppm, there is the following approach 

(1) Adjust the carbon content in powder to 500-5000 ppm by carrying out specified quantity 
addition of the carbon source to alumimium nitride powder. 

(2) Manufacture the raw material with which a carbon content consists of alumimium nitride 
powder which is 500 ppm - 5000 ppm by carrying out mixed mixing of two or more sorts of 
alumimium nitride powder with which carbon contents differ mutually. In this case, three or more 
kinds of alumimium nitride powder is mixable. However, in a suitable example, a carbon content 
manufactures relatively the raw material which consists of little first aki 
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and alumimium nitride powder whose carbon content is 500 ppm - 5000 ppm when a carbon 
content mixes many second alumimium nitride powder relatively. 

[0014] Thus, it succeeded in it being stabilized and manufacturing the low alumimium nitride 
sintered compact of lightness by making the alumimium nitride powder containing the carbon of a 
predetermined rate sinter under a high pressure and the temperature of the predetermined 
range. Here, when the lightness of a sintered compact became it large that a carbonaceous rate 
was less than 500 ppm and 5000 ppm was exceeded, tho relative density of an alumimium nitride 
sintered compact became low. it became less than 92%, and the color tone became gray. 
[0015] Moreover, the ebumation of a sintered compact was not enough in burning temperature 
being less than 1 730 degrees C, the alumimium nitride sintered compact became white and 
lightness was also found by going up or more to seven. When the burning temperature of the 
above-mentioned powder exceeded 1 920 degrees C, the pofytype phase occurred too and the 
lightness of an alumimium nitride sintered compact went up. It is the range this burning 
temperature of whose is 1750-1900 degrees C. and especially the lightness of an alumimium 
niu-ido sintered compact decreased. 

[0016] Moreover, the pressure at the time of baking is 80kg/cm2. When it became the following, 
it turned out that an AJN- aluminum 2 CO crystal phase occurs, or a pofytype phase generates in 
addition to an AIN crystal phase, and the lightness of an alumimium nitride sintered compact 
goes up. This pressure is 1 50kg/cm2 since it mentions later. Considering as the above is 
desirable and it is 200kg/cm2. Considering as the above is much more desirable. However, this 
pressure is 0.5 ton /cm 2. when it sees from the capacity of actual equipment Considering as tho 
following is desirable. 

[0017] An alumimium nitride sintered compact is JIS. Z It is still more desirable that the 
lightness specified to 8721 is presenting three or less N black. 

[0018] Into the raw material which consists of alumimium nitride powder, addition of metallic 
elements other than aluminum should be avoided, and it may be 100 ppm or less preferably. 
"Metallic elements other than aluminum" means some elements (Si. Ga. germanium, etc.) 
belonging to the metallic element belonging to la- Vila of the periodic table, VIII, and lb and lib 
and [lib. and IVb here. 

[0019] Here, lightness (lightness) is explained. The objective surface color is shown by the hue, 
lightness, and saturation which are the three attributes of color perception. Among these, 
lightness is a scale which shows the attribute of the vision which judges whether the reflection 
factor on the front face of a body is large or small. The method of presentation of the scale of 
these three attributes is specified to "JIS Z 8721." Lightness V is based on the achromatic 
color, sets lightness of ideal black to 0. and sets lightness of ideal white to 10. Between ideal 
black and ideal white, each color is divided into ten so that it may become rates 
[ consciousness / of the brightness of tho color ]. and it expresses as the notation of N0-N10. 
En case the lightness of an actual alumimium nitride sintered compact is measured, each 
standard color chart corresponding to N0-N10 is compared with the surface color of an 
alumimium nitride sintered compact, and the lightness of an alumimium nitride sintered compact 
is determined. Under the present circumstances, lightness is determined in principle till tho first 
place of decimal point and the value of tho first place of decimal point is set to 0 or 5. 
[0020] The relative density of an alumimium nitride sintered compact is a value defined by the 
formula of [relative density = bulk density / theoretical density], and the unit is "%." 
[0021] Furthermore, under the same conditions as the above, when the hot isostatic press 
method was used and this invention person was under the same temperature as the temperature 
and tho pressure which were mentioned above, and a flow and pressure requirement he checked 
that a four or less lightness [ N ] high grade alumimium nitride sintered compact could be 
manufactured. 

[0022] The biack-izing of this invention person was high about the akjmimium nitride sintered 
compact obtained as mentioned above, and he inquired about the reason lightness is low. 
Consequently, the following fact is found out and it camo to complete this invention. 
[0023] That is. about the sample from which lightness serves as four or less dark brown or a 
black ash color, although the main crystal phase was AIN. ALON was generating as a sub crystal 
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phase and other crystal phases were not able to be found out As this was shown in draw ing 1 as 
a result of analyzing by X-ray diffraction, it became clear that the peak of carbon appeared 
clearly. This shows that the carbon phase other than the main above-mentioned AIN crystal 
phases and ALON crystal phases is generating. 

[0024] Moreover, from this X-ray- diffraction- analysis chart, the peak corresponding to a c-axis 
side was not detected. This has the slight superficial structure which carries out a laminating to 
the shape of a layer which consists of a carbon atom, or only about several layers exist, for this 
reason mean that the thickness of carbon is very thin. It is thought that this carbon exists near 
[ grain boundary ] an AIN crystal layer. 

[0025] Although an AIN crystal phase remains, the peak of an AION phase and carbon is 
extinguished and is no longer detected, so that the X diffraction chart shown in drawing 2 may 
show it under nitrogen— gas-atmosphere mind, when the low sample of such lightness is heat- 
treated at 1 850 degrees C. This is considered that oxygen and carbon of an AION phase 
employed to AIN crystal grain. For example, an oxygen atom permutes by N site and the color 
center where this absorbs the light of short wavelength is generated. 

[0026] Moreover, the microstructure of the alumimium nitride sintered compact of above- 
mentioned this invention is shown in drawing 3 . As shown in drawing 3 . the boundary part which 
the minute AION crystal exists in AIN crystal grain, and a grain boundary is hardly seen between 
each crystal phase, and each crystal contacts is precise, and is in the condition that there is no 
clearance. Drawing 4 R> 4 is an electron microscope photograph in which the grain boundary 
part of the crystal which consists of AIN is expanded and shown about the alumimium nitride 
sintered compact of this invention within the limits, and drawing. 5 is an electron microscope 
photograph in which the grain boundary part of the crystal which consists of AIN is expanded 
and shown about the sample of a yellowish-white color. An unusual appearance is not seen 
between AIN crystals. 

[0027] Reduction nitriding and direct nitriding are known as the manufacture approach of 
alumimium nitride powder. In the invention in this application, also when the raw material powder 
created by which approach is used, the low alumimium nitride sintered compact of lightness can 
be manufactured. The chemical formulas adopted by the all directions method are enumerated 
below. 

reduction nitriding — aluminum 2 03+3 C+N2 ->2AIN+ — direct 3 COs — nitridingaluminurnCC 
two H5)3+NH3 ->AIN+3C two H6 (gaseous-phase method) 

2 akjminum-t-N2 ->2AIN[0028] aluminum 203 which exists near the front face of alumimium 
nitride powder with the carbon added on this occasion although the carbon of a predetermined 
rate is added, this is heated under a high pressure and it is made to sinter in case slumsmium 
nitride powder is made to sinter Reduction arises and AIN generates. In the process in which this 
reduction advances by the following formula (1). (2), and (3). the band which absorbs the light of 
the large range continuously on the front face of an AIN particle generates, and it is thought that 
the fall of lightness is produced However, at this time, the carbon phase must still remain near a 
grain boundary. If burning temperature becomes high exceeding 1 950 degrees C (generation of an 
akjminum2 OC phase advances by the reaction of aluminum2 0+C->aluminum2 OC, a carbon 
phase decreases, and it is thought [ which is generated by the formula (1). (2). and (3) ] that the 
bands of an unstable AIN particle front face decreased in number relatively.). Moreover, also 
when the holding time is too long, it is thought that reduction in carbon arises similarly. 
[0029] (1) aluminum2 03+C->aluminum2 02+CO(2) aluminum2 03+2 C-> aluminum 2 O+2C0(3) 
akiminum2 03+3 C->alumtrmjm2+3CO[0030] The alumimium nitride sintered compact of this 
invention is usually equipped with the main crystal phase which consists of AIN, the subcrystal 
phase which consists of ALON, and the carbon phase. Here, it is x (AIN) 1 (aluminum 2 OCH. A 
phase is not contained substantially but it is JIS. Z It is desirable that the lightness specified to 
8721 is especially four or less N. 

[0031] Namely. 80-1O0kg/cm2 When alumimium nitride powder is made to sinter by the pressure 
of extent, the alumimium nitride sintered compact of the gray of lightness 4-5 may generate. 
This matrix was equipped with the main crystal phase which consists of AIN fundamentally, the 
subcrystal phase which consists of ALON. and the carbon phase from the X-ray-diffraction- 
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analysis result of this crystal phase, and the analysis result by other spectrums. On the other 
hand, it is I50kg/cm2. When the above pressure was adopted, the lightness of a sintered 
compact fell further, and the four or less N thing was stabilized and was obtained. 
[0032] And the difference was not seen between the microstructures of the fundamental matrix 
between above both etc. However, as shown in each electron microscope photograph of drawing 
6 and drawingJ7 . about a gray article, it is x (AJN)1(atuminum2 OC>-x. It became clear that the 
phase was generating a little. Between AIN crystal phases, the minute clearance was generating, 
light was scattered about in this clearance, and this scattered light caused [ of lightness ] a rise 
around this phase. Therefore, such CAIN) *t(aluminum2 OC)-x The lightness of an alumimium 
nitride sintered compact can be further reduced to 4 or less and further 3.5 or less by making it 
a phase not generate. 

[0033] As a source of carbon added to alumimium nitrido powder, tho following can be used 
suitably. 

(1) Resin containing carbon. For example, organic resin of the dustability which consists of 
powder of organic resin, such as phenol resin. 

(2) Powder of carbon, such as carbon black and graphite. 

(3) The intermediate product of alumimium nitride with the high carbon concentration produced 
in process of reduction nitriding etc. 

[0034] Dry blending, such as dry type bag mixing, a bail mill, and a vibration mill, and wet blending 
which used the organic solvent can be used for the approach of mixing alumimium nitride powder 
and tho source of carbon. 

[0035] The alumimium nitride sintered compact of this invention has tho large amount of radiant 
heat, and tho heating property is excellent. Moreover, since surfsce color nonuniformity is hardly 
conspicuous and is carrying out dark brown and a black ash color, commodity value is high. For 
this reason, it can use suitably especially to various kinds of equipments for heating. Moroover. 
since neither the sintering acid used as the source of supply of the metallic element except 
aluminum nor a black-ized agent is used for this alumimium nitrido sintered compact but each 
content of metal atoms other than aluminum is made as for it to 1 00 ppm or less, it does not 
have a possibility of causing contamination. Therefore, it is the optimal as an ingredient for high 
grade processes. Especially, in a semi-conductor manufacture process, there is no possibility of 
having a serious bad influence, to a semi-conductor wafer or equipment itself. 
[0036] Active mold equipment like the arrangement of electrode for RF generating which laid the 
electrode for plasma generating underground into the ceramic electrostatic chuck which laid the 
electrode for electrostatic chucks underground into tho ceramic heater which laid the resistance 
heating element underground into the alumimium - n it r ide base material, and the base material as 
equipment for semi-conductor manufacture which uses the ahimimium-nitride sintered compact 
of this invention as a base material, the heater with an electrostatic chuck which laid the 
resistance heating element and the electrode for electrostatic chucks underground into tho base 
material, and a base material can illustrate. 

[0037] Furthermore, each equipment for semi-conductor manufacture, such as a lift pin for 
supporting the dome for generating tho tube for generating the susceptor for installing a semi- 
conductor wafer, a dummy wafer, a shadow ring, and tho high frequoncy plasma and the high 
frequency plasma, a high frequency transparency aperture, an infrared transparency aperture, 
and a semi-conductor wafer and a shower plate, can be illustrated. 

[0038] As for the heat conductivity of an alumimium nitride sintered compact, it is desirable to 
carry out to more than 90W/m and K especially in tho application as a base material of members 
for heating, such as a ceramic heater, a heater with an electrostatic chuck, and a susceptor for 
semi-conductor wafer maintenance. 
[0039] 

[Example] ((A) Experiment) 

As it was the following, each alumimium nitride sintered compact of the experiments A 1 -A 12 of 
Table 1 and 2 was actually manufactured. As an alumimium nitride raw material, the high grade 
powder manufactured with reduction nitriding or direct nitriding was used. In each powder, the 
content of Si. Fe, calcium. Mg. K. Na. Cr. Mn. nickel. Cu, In. W. B. and Y is 100 ppm or less. 



respectively, and any metals other than aluminum were not detected other than these. About 
each example of an experiment, a carbon content is shown in Table t and Table 2. 
[0040] By carrying out 1 shaft pressing of each raw material powder, the preforming object of a 
disk configuration was manufactured and hotpress baking of this was carried out in the state of 
seaL The holding timo in the burning temperature in this baking phase and oach burning 
temperature and a pressure were changed as shown in Table 1 and Table 2. About the 
alumimium nitride sintered compact of each example, the main crystal phase of a sintered 
compact and other crystal phases were measured by X-ray diffraction analysis, moreover, tho 
relative density of a sintered compact — from bulk density/theoretical density — computing — 
this bulk density — Archimedes — it measured by law. Since the theoretical density of a 
sintered compact does not contain sintering acid with a big consistency, it is 3.28g/cc. The 
amount of carbon in a sintered compact was measured by elemental analysis. The color tone of a 
sintered compact was measured by viewing, and lightness was measured as mentioned above. 
[0041] 

[Table 1] 



[0042] 



^Table 2] 
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[0043] In the experiment A1 besides this invention, the amount of carbon is set to 1 50 ppm. 
burning temperature is made into 1 800 degrees C, and it is a pressure 200kg/cm2 h carried out 
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In the obtained sinterod compact, crystal phases other than an AIN crystal phase are only AJON 
(s). and the carbon phase was not detected by X-ray diffraction analysis. This color tono was 
gray. In tho experiment A2 of this invention within the limits, the amount of carbon is set to 500 
ppm. burning temperature is made into 1800 degrees C. and it is a pressure 100kg/cm2 It carried 
out. In the obtained sintered compact, the AION crystal phase and the carbon phase were 
detected. The color tone of this sintered compact was a black ash color, and lightness was N3.5. 
In experiment A3 besides this invention, the amount of carbon is set to 750 ppm. burning 
temperature is made into 1700 degrees C. and it is a pressure 200kg/cm2 It carried out The 
carbon phase was not detected in tho obtained sintered compact The color tone of this sintered 
compact was white. 

[0044] In experiment A4 in this invention, the amount of carbon is set to 750 ppm. burning 
temperature is made into 1750 degrees C. and it is a pressure 150kg/cm2 It carried out In the 
obtained sintered compact the AION crystal phase and the carbon phase were detected. The 
color tone of this sintered compact was a black ash color, and lightness was N4. In experiment 
A5 in this invention, the amount of carbon is set to 750 ppm. burning temperature is made into 
1850 degrees C. and it is a pressure 50kg/cm2 It carried out It sets to the obtained sintered 
compact and is x (AJN)1(aluminum2 OC)-x besides on AION crystal phase and a carbon phase. 
The phase was detected. For this reason, although the color tone of a sintered compact hod 
become gray, as mentioned above, it checked that black-ization of a matrix was advancing 
notably. Tho result also with tho good experiments A8 and A7 in this invention was obtained. 
[0045] In the experiment A8 besides this invention, the amount of carbon is set to 750 ppm. 
burning temperature is made into 1950 degrees C. and it is a pressuro 150kg/cm2 It carried out 
In the obtained sintered compact it had become a polytype except the AIN crystal phase. Tho 
color tone of this sintered compact was opalescence, and lightness was N8. Tho good result was 
obtained in experiment A9 in this invention, the experiment A 10. and the experiment A 1 1. In the 
experiment A 12 in this invention, the amount of carbon is set to 10000 ppm. bumwg temperature 
is made into 1 800 degrees C. and it is a pressure 200kg/cm2 It carried out In the obtained 
sintered compact the carbon phase was generated and black-ization of a matrix was advancing 
notably. However, since porosity increased, the lightness of the part and the wholo sintered 
compact had been set to N5. 

[0046] Among these, tho X diffraction chart of tho sintered compact of experiment A6 is shown 
in drswjngj . Each peak which shows AIN. AINO. and a carbon phase is checked. Moreover, the 
microphotography in which the ceramic organization of tho sintered compact of experiment A6 is 
shown is shown in drawing 3 . and the ceramic organization near [ this ] a grain boundary is 
shown in djrawing_4 . The same X diffraction chart and tho same crystalline structure were 
checked also about tho sintered compact of experiment A2. experiment A4. experiment A7. 
experiment A9. experiment A10. and experiment All. 

[0047] Tho ceramic organization of the sintered compact of experiment A5 is shown in drawing 6 
R> 6, and this enlarged drawing is shown in drawing 7 . The X-ray-diffraction-analysis result of a 
matrix part and the analysis result of the absorption spectrum of the light were the same as that 
of the thing of experiment A8 during this organization. However, x1(aluminum2 OC)-x which looks 
black to in this matrix (AIN) The phase existed, few openings existed between this crystal grain 
child and an AIN crystal phaso. light was scattered on it in this opening, and it has shone white. 
The organization of the matrix of this sintered compact is the thing of the alumimium nitride 
sintered compact of the invention in this application fundamentally, and black-ization is seen 
relatively and is advancing. However, tho lightness of a sintered compact is going up to N5 by 
the aforementioned scattered light 

[0048] Subsequently, the experiment which heat-treats the sintered compact of the 
aforementioned experiment A6 in nitrogen- gas- atmosphere mind was conducted. When this 
sintered compact was heat-treated at 1850 degrees C for 2 hours, only tho periphery part of a 
sinterod compact changed to the yellowish—white color, and the color tone and lightness for a 
core did not change. From the X-roy-diffraetion-analysis result of tho part colored the 
yellowish-white color, this main crystal phaso is on AIN crystal phase, and tho peak of an AION 
phase and carbon is extinguished and is no longer detected. Change was not looked at by 



relative density and tho lattice constant ratio. 

[0049] Near tho front face of tho sintered compact of experiment A6. it is thought [ tho oxygen 
in nitrogen-gas-atmosphere mind, the oxygen of an AION phase, and ] that carbon dissolved to 
AIN crystal grain further. Inside a sintered compact advance of such a reaction is considered to 
be a late thing. 

[0050] {(B) Experiment) Each alumimium nitride sintered compact of tho experiments B1-B15 of 
Table 3, Table 4. and Table 5 was actually manufactured like Experiment A. As an alumimium 
nitride raw material, the high grade powder manufactured with reduction nitriding or direct 
nitriding was used. In each powder, the content of Si, Fe. calcium. Mg. K, Na. Cr, Mn. nickel. Cu. 
Zn, W. B. and Y is 100 ppm or less, respectively, and any metals other than aluminum wero not 
detected other than these. 

[0051] In the experiment B1. the alumimium nitride powder (the amount of carbon of 500 ppm) 
obtained by reduction nitriding was used. In other experiments, many additives were added 
relatively [ a carbon content ] to the alumimium nitride powder of each carbon content As this 
additive, in some examples of an experiment resin was used and many alumimium nitride powder 
was used relatively [ a carbon content ] by other examples of an experiment As the 
aforementioned rosin, the powder of phenol resin was used and the addition was displayed. What 
was obtained by reduction nitriding was used as the aforementioned alumimium nitride powder, 
and the carbon content and addition were displayed. Moreover, the total amount (ppm) of carbon 
of tho raw material powder after mixing was displayed. 

[0052] By carrying out 1 shaft pressing of each raw material powder, tho preforming object of a 
disk configuration was manufactured and hotpress baking of this was carried out in tho state of 
seal. The holding time in the burning temperature in this baking phase and each burning 
temperature and a pressure were changed as shown in Table 3, Table 4. and Tablo 5. About the 
alumimium nitride sintered compact of each example, the main crystal phase of a sintered 
compact and other crystal phases were measured by X-ray diffraction analysis. Moreover, the 
relative density of a sintered compact a color tone, and lightness were measured by the same 
approach as Experiment A. 
[0053] 

[Table 3] 



[0054] 
[Table 4] 
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[0056] In the experiment B1 in this invention, the alumimium nitride sintered compact of a Mack 
ash color was obtained. In experiment B-2 in this invention. B3. B4. B5. and B8. the alumimium 
nitride sintered compact which ail has tho color tone of a black ash color was obtained. In the 
experiment B7 besides this invention, in order that the ebumation of a sintered compact might 
not advance since burning temperature is as low as 1850 degrees C. and a carbon phase might 
not generate, the color tone of a sintered compact became white. The sintered compact of a 
black ash color was obtained in the experiments B8 and B9 in this invention, the experiment B10 
in this invention — a pressure — 7 0kg/ cm 2 it is ~ although — in the obtained sintered 
compact, although the carbon phase was generated and black-ization of a matrix was advancing, 
the lightness of the whole sintered compact was going up. Tho ceramic organization of this 
sintered compact is x1(aluminum2 OC)-x which looks black between matrices (AIN) like the 
sintered compact of experiment AS. The phase existed, few openings existed between this 
crystal grain child and an AIN crystal phase, light was scattered on it in this opening, and it had 



shone white. 

[0057] In the experiment 81 1 besides this invention, since burning temperature was too high, it 
became a polytype except the AIN crystal phase, and the color tone of a sintered compact 
became opalescence. In the experiments B12. B13. and B14 in this invention, the alumimium 
nitride sintered compact which has the color tone of a black ash color was obtained. In the 
experiment 8 IS in this invention, the total amount of carbon of the whole alumimium nitride raw 
material powder is 7600 ppm, and the AION crystal phase and the carbon phase were generating 
as crystal phases other than an AIN crystal phase. However, since sintering of a sintered 
compact did not advance but relative density had stopped to 88.0%. lightness was N5. 
[0058] (Heating experiment of a wafer) With the alumimium nitride sintered compact 
manufactured by the experiment A6 of this invention, the plate with a diameter [ of 210mm ] and 
a thickness of 10mm was prepared, and it installed in the vacuum chamber equipped with the 
heating device according this plate to an infrared lamp. The silicon wafer with a diameter of 8 
inches was put on this plate, and the thermocouple for measuring each temperature of a plate 
and a silicon wafer to coincidence was attached. As this infrared lamp. 20 things which have an 
infrared peak were attached before and after 500 the wavelength of 1 micrometer of W at the 
reflecting plate made from aluminum, and this reflecting plate and each limp were installed in the 
outside of a vacuum chamber. 

[0059] Directly, after being reflected by the reflecting plate, the infrared radiation emitted from 
each infrarod lamp passes the circular quartz aperture (5mm in the diameter of 250mm. 
thickness) prepared in the vacuum chamber, reaches an alumimium nitride plate, and heats this 
plate. 

[0080] Each infrared lamp was made to generate heat the temperature of a plate was raised in 
1 1 minutes from a room temperaturo to 700 degrees C, it held at 700 degrees C for 1 hour, the 
infrared lamp was suspended next and the plate was made to cool gradually in this heating 
apparatus. Consequently, the power consumption of an infrared lamp was maximum 8600W. and 
the stable temperature control was possible for it Moreover, when the temperaturo of a silicon 
wafer was measured and the temperature of a plate was held at 700 degrees C. tho temperature 
of a silicon wafer was 61 1 degrees C. 

[0081] Moreover, when the experiment same about experiment A2. A9. and tho alumimium nitride 
sintered compact of A10 and A1 1 was conducted, the same result as the above was obtained. 
[0062] (Heating experiment by the example of a comparison) next, the alumimium nitride powder 
which was obtained with reduction nttriding and whose carbon content is 750 ppm — using it — 
this powder — the cold isostatic press method — 3 t/cm2 It pressurized under the pressure 
and the Plastic solid of a disk configuration was manufactured, this Plastic solid was calcinated 
at 1 900 degrees C for 2 hours, and the white alumimium nitride sintered compact whose 
consistency is 99.4% was manufactured. This sintered compact was used and the heating 
experiment of a silicon wafer was conducted like the above. 

[0063] Consequently, power consumption was set to a maximum of lOkW, and 2 -minute room 
[ about ] delay was looked at by temperature rise time. Moreover, when the temperature rise 
between a room temperature and 700 degrees C and tho heat cyclo of descent were repeated as 
mentioned above, it was easy to produce an open circuit of an infrared lamp. Moreover, when the 
temperature of a silicon wafer was measured and the temperature of a plate was held at 700 
degrees C. the temperature of a silicon wafer is 593 degrees C. and it became clear that the 
temperature of a silicon wafer was also falling as compared with the above-mentioned example 
of this invention. 

[0084] (Laying-under-the-ground experiment of an electrode and a resistance heating element) 
Alumimium nitride powder with a carbon content of 750 ppm manufactured with reduction 
nitriding was used like tho experiment A6 of this invention, the coil (resistance exotherm) which 
consists of a wire with a diameter [ made from molybdenum ] of 0.5mm was laid underground into 
this powder, and the electrode made from the molybdenum of the shape of a cylindrical shape 
with a diameter [ of 5mm ] and a die length of 10mm was connected and laid under the coil of a 
parenthesis. 1 shaft pressing of this laying-under-the-ground object was carried out and the 
Plastic solid of a disk configuration was acquired. Under the present circumstances, the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi.eije 



http^/w 



4.ipdJjicipi.gojp/cgi-bin/trBn.web_cgj_ei)e 



JP.09-048668A [DETAILED DESCRIPTION] 



superficial configuration of tho coil laid underground into the Plastic solid was made into the 
shape of spiral shape. 

[0085] It is the Plastic solid of a disk configuration at 1800 degrees C by hot pressing 3 hours 
and 200kg/ cm 2 The alumimium nitride sintered compact was obtained by holding under a 
pressure. Into this alumimium nitride sintered compact an aforementioned resistance heating 
element and an aforementioned molybdenum electrode are laid underground. This molybdenum 
electrode can be used as an electrostatic chuck electrode, and can be used as an electrode for 
RFs. 
[0066] 

[Effect of the Invention] Without adding metallic compounds like sintering acid or a black-ized 
agent especially a heavy metal compound to alumimium nitride according to this invention, as 
stated above, lightness of an alumimium nitride sintered compact can be mado small, and the 
color can be brought closo black. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the chart which shows the result of X-ray diffraction analysis of the alumimium 
nitride sintered compact concerning the example of this invention. 

[Drawing^] It is the chart which shows the result of X-ray diffraction analysis of the alumimium 
nitride sintered compact concerning the example of a comparison. 

[Drawing_3] It is the electron microscope photograph in which the ceramic organization of the 
alumimium nitride sintered compact concerning the example of this invention is shown. 
[Drawing 4] In the alumimium nitride sintered compact concerning the example of this invention, 
it is the electron microscope photograph in which the surrounding ceramic organization of the 
grain boundary of the particle of an AIN crystal phase is shown. 

[Drawing 5] In the alumimium nitride sintered compact concerning the example of a comparison, 
it is the electron microscope photograph in which the surrounding ceramic organization of the 
grain boundary of the particle of an AIN crystal phase is shown. 

[Drawing 6] It is x (AIN)1(aluminum2 OC)-x between the matrices which consist of a particle of 

an AIN crystal phase. It is the electron microscope photograph in which the ceramic organization 

in the condition that the particle of a phase is generating is shown. 

[Drawing 7] The matrix of drawing 6 , and (AIN) x1(aluminum2 OC)-x It is the electron 

microscope photograph of the ceramic organization which expands and shows the particle of a 

phase. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2006/02/13 



